I analyze data of a Spanish nationally-representative survey where subjects reported their Willingness To Pay (WTP) for road safety improvements; specifically they hypothetically paid for a reduction of the risk of a road fatality and several injuries. Respondents also reported their current income (CI) and permanent income (PI). The latter refers to their normal income once they considered various stages of low/high earnings throughout their entire lives. Consequently, I define relative income as the comparison of CI with respect to PI. Three income frames are generated as explanatory variables: gain (with CI>PI); neutral (with CI=PI); and loss scenario (with CI<PI). Surprisingly, I find that conditional on current income, and on a set of characteristics, those respondents in gain frame reported higher WTP than those in neutral and loss scenario. Further analysis shows that the gain frame effect is higher and more significant for the older half-sample (>45), being about three or four times higher than for the younger subset. Possible interpretations of the role of PI as a reference point are considered given the results. Eventually, a reference-dependent utility function of income, where PI is the reference point, is proposed to describe the monetary valuation of safety within the theoretical framework previously developed in the safety economics literature.
Introduction
Monetary valuation of safety improvements is crucial for the appraisal of (road) safety programs. Also, it is widely accepted that Willingness to pay (WTP) for reduction of death and injury risks should be the grounds for the estimation of Value of Statistical Life (VSL) and Value of Preventing an Injury (VPI). In this sense, one important aspect is the relationship between WTP and income because it justifies adjustment of economic values to new income situations between social groups and updating over time. For example, the UK Department for Transport updates the VSL and VPI indexed by GDP per head (see Spackman et al., 2011) . In previous studies, it has been estimated a significant positive relationship between income and WTP for safety improvements (Andersson 2013 and 2007; Hammitt and Robinson, 2011; Persson et al. 2001a; Jones-Lee et al. 1993 and 1985) , implying that safety is a normal good.
The link between income and WTP has been predicted by theory in safety economics. Specifically it has been stated that the Marginal Rate of Substitution (MRS) of wealth for risk of death (or injury) for an expected utility maximizer increases with wealth (Jones-Lee, 1974 , 1976 and 1989 . Indeed this theoretical prediction is more general than what has been empirically found. Wealth is a broad concept that includes not only income but accumulated assets. Even more, income can be divided into current, past and future income. In this sense current, past and future income should affect WTP in the same manner because they are different components of wealth. However, previous studies only take into account current income (Andersson 2013 and 2007; Hammitt and Robinson, 2011; Persson et al. 2001a; Jones-Lee et al. 1993 and 1985) . So far different incomes throughout the economic life cycle have been ignored. It is true that current income should be closely correlated with past and future income but we can establish different situations in which they do not coincide. Consider the average or "normal level" of income throughout the entire life of an individual, also called permanent income, there are situations in which individuals are in a low or high income stage according to whether they are below or above their average income. Previous theoretical and empirical analyses of safety valuation do not differentiate between these situations. However an interesting question is whether people's WTP is affected by the stage of the economic life-cycle and what is the role of the permanent income in addition to current income. I use data from a Contingent Valuation (CV) study in Spain carried out to elicit the VSL and the VPI in the context of road safety. In the survey respondents were asked about their WTP for reducing the risk of death and several non-fatal injuries. They also reported their monthly current income (CI) and their monthly permanent income (PI). The latter refers to their normal income once they considered various stages of low/high earnings throughout their entire lives, so it is a comprehensive measure of past, current and (expected) future income. Given the theoretical results highlighted above we should find a positive relationship between PI and WTP, even after controlling for CI, because it is an indicator of wealth generated in the past or in the future. However, there is a growing literature indicating that the behavioral effect of past and future income on people is different to the effect of current income as explained by Clark et al. (2008) . They postulate that past and future income is a reference point (or reference income) in comparison to which a person evaluates own current income. Utility is positive related to relative income, defined as the comparison of CI with respect to PI. Specifically, given a specific level of current income a person with a higher past (or future) income would have a lower relative income because its current situation would be below its reference income. As a consequence, utility increases with current income but decreases with past and (expected) future earnings. There is evidence from the subjective well being literature supporting this idea. For example, it has been found that past income affects negatively job satisfaction (Clark, 1999; Grund and Sliwka, 2007) . Also in McBride's experiment (2010) subjects played matching pennies games against a computer such that the aspiration levels of earnings were manipulated and a negative correlation between this expectation and satisfaction was found.
Even more, the evaluation of money with respect to a reference point is already present in one of the most prominent model of decision under risk, Prospect Theory (Kahneman and Tversky, 1979; and Tversky and Kahneman, 1992) . They demonstrated that risk preferences shift when lottery outcomes are framed as losses rather than as gains. People are in general risk averse in the gain domain and risk seekers in a loss scenario. Also individuals are specially risk averse when alternatives are mixed lotteries (i.e. lotteries with positive and negative outcomes). They account for these behavioral patterns by including a utility function with a varying shape for losses and gains. Specifically the utility function of money has the properties of loss aversion and diminishing sensitivity to outcomes. Accordingly, we can consider that a person with current income above (below) past and future income is in a gain (loss) scenario. Therefore the shape of the utility function would vary in those two situations as suggested by Prospect Theory. I treat PI as a reference point and classify respondents into three income frames, namely: a frame of losses (henceforth L) with CI<PI; a frame of gains (henceforth G) with CI>PI; and a neutral frame (henceforth N) with CI=PI. I estimate a quantile regression with WTP as dependent variable, and income frames dummies, CI and sociodemographic characteristics as explanatory variables. In the first place, I find the same positive effect on WTP for CI as in previous studies. However, I find that WTP is higher for those subjects included in G than for those in N and L. Given that this effect is found after controlling for CI it is suggesting that those individuals with a higher wealth (those in N and L) are willing to pay less than those with a lower wealth (those in G). Therefore we have a negative relationship between wealth (generated in the past or future) and WTP. This result is opposite to theoretical predictions (Jones-Lee, 1974 , 1976 and 1989 . I also find that the effect of the income frames is higher and more statistically significant for the older group (those above 45) being about three or four times higher than for the younger subset. Finally, I show that the effect of the income scenarios (higher WTP for G than for N and L) can be explained by incorporating a reference-dependent utility function into a model of safety valuation previously used in the literature (see Carthy et al., 1999; or Jones-Lee, 1976) . This reference-dependent utility function depends on both CI and PI, but the role of the latter is that of a reference point. This function has the typical properties of loss aversion and diminishing sensitivity (Kahneman and Tversky, 1979; and Tversky and Kahneman, 1992) .
In the next section, details about the survey, the CV questions and the income variables are exposed. The relationship between WTP and the income frames is reported in section 3. In section 4, I propose a reference-dependent utility function to account for this finding. In section 5 results are discussed. Eventually, section 6 contains the conclusion.
The study
The Spanish Road Traffic Directorate General funded a study aimed at estimating the VSL and the VPI for a nationally-representative sample of the Spanish population. Below important aspects are detailed.
The survey
The survey consisted on interviews conducted from November 2010 to March 2011. Interviews took place in the respondents' home with the help of a laptop where all the questions were illustrated by a computer program. A questionnaire was presented to a sample of 4,036 subjects. Here I analyze responses of the set of 3,271 that reported information about their income. All these subjects reported their WTP for reducing the risk of a road fatality (henceforth a fatality is represented by D). This is the so called Contingent Valuation method. Examples of applications of this method to road safety valuation are Jones-Lee et al. (1985 and 1995) , Carthy et al. (1999 ), Persson et al. (2001a Persson et al. (2001b) . In addition, a subsample of 2,016 respondents reported their WTP for preventing some Non Fatal Road Injuries (NFRI, see Figure A1 in Appendix A for a description). 1 These are analogous to those injuries used in previous safety valuation studies (see Jones-Lee et al., 1993; Robinson et al., 2001) . Up to eight injuries with varying seriousness were evaluated by different respondents. Injuries vary with respect to some attributes: time in hospital, the extent and duration of pain, degree and length of restrictions to leisure and work activities, degree of physical and mental ability, and independency for basic physiological needs. So NFRIs extend over a wide range from the milder ones, like F or W, to the most serious, like N or L. In Table 1 it is shown the number of subjects that reported their WTP for preventing a fatality and each injury. 2 1 All the interviews are carried out in Spanish though in the present article it will be shown the English translation of the information respondents had available. 2 Differences in specific NFRIs valued by each subject are random and are due to other research objectives that do not affect the analysis here presented and therefore I do not comment on them. Further information may be available for the reader upon request. Note: D stands for a fatality, F to L are injuries described in Figure A1 .
The questionnaire collected information about the use of road transportation by respondents, some comprehension questions, attitudinal and socio-demographic characteristics. In Table 2 we can see the percentage distribution of some characteristics of the sample. To have an idea of the representativeness it is shown the distribution of gender and age according to the 2011 Spanish Census of Population. The sample distribution of these variables is very similar to the population. For example, the sample is divided in two halves according to gender. The mean and median ages are 46 and 44 respectively. With respect to education, work status and marital status the sample is compared with the 1 st quarter of 2011 Spanish Labor Force Survey (LFS; see Instituto Nacional de Estadística, 2011). Almost half of the sample has primary education and only 24.2% tertiary education. The distribution for the LFS is very similar although there seem to be a higher proportion of Upper Secondary education in the sample. With respect to work status almost half of the sample, 48.6%, is employed and a 12.2% is unemployed. This yields a labor force participation rate of 60.8%, a figure very similar to the 59.8% given by the LFS. Finally, most of the respondents are married followed by single subjects which correspond with the LFS. Other characteristics that are considered in the analysis are Self Reported Health, whether the respondent belong to a household with dependent elderly or minor children. Also accident experience refers to whether the respondent or other close people (spouse, parents, children and friends) have suffered a road accident. Subjects reported the distance in road travel during a year; the median is 5,000 kilometers. Respondents are also divided according to whether they smoke, consume alcohol, do some physical activity and play gambling games with some frequency. 
WTP for safety improvements
The Contingent Valuation method involved asking respondents about the amount of money they were willing to pay for reducing the risk of a traffic accident with fatal or non fatal consequences. For example, the formulated CV question for preventing a risk of death is:
Suppose your risk of death as a result of a traffic accident is 15 in 100,000 and that there exists a safety device that will reduce your risk of death in a traffic accident in 5 / 100,000, from 15 in 100,000 to 10 in 100,000. Would you be willing to pay …..
After the question was formulated different amounts of money in Euros were proposed (displayed in the laptop screen) to the respondent that rejected or accepted to pay that money. The indifference level she finally reported is between the higher amount of money that she was willing to pay and the lower amount of money that she was not willing to pay. All the CV questions in this study asked for the WTP for a risk reduction of 5 in 100,000 (0.00005). Respondents were told that the security device is for single use, works in all modes of transport, and has one year of duration.
Given CV responses the interesting computation for policy purposes is the MRS of wealth for risk of road fatality. That is the amount of money a person is willing to give up from her wealth, , for an infinitesimal reduction of the probability of death, .
Given that the safety improvement assumed in CV question is sufficiently small we can compute the MRS as the ratio between the amount of money a respondent is willing to pay for the safety improvement, , to the risk reduction considered:
In case of the CV for preventing a risk of an injury questions were analogous to that of preventing a risk of death in which people were told that the safety device reduces the risk of a specific injury (F, W, X, V, S, R, N or L). In this case the MRS of wealth for risk of NFRI is:
Where is the probability of a NFRI. It can be shown that under an expected utility framework the theoretical MRSs are given by the next expressions (see Carthy et al., 1999; or Jones-Lee, 1976 ):
Where the numerator is the difference between the utility of wealth conditional on normal health, " , and the utility conditional on death, # (at expression 3), or the utility conditional on suffering an injury, $ (expression 4). The denominator is a weighted average of the marginal utilities.
Expression (3) and (4) are very helpful because they allow us to study the relationship between the MRSs and wealth. It can be shown that (and ) increases with wealth as analyzed in Jones-Lee (1974 and 1976) . Some sufficient assumptions can be considered for this result to be true. For example, utility of wealth is increasing and marginal utility is decreasing with wealth: " % > 0, " %% < 0; # % > 0, # %% < 0; $ % > 0, $ %% < 0. Also, utility and marginal utility of wealth is higher conditional on good health than conditional on death or injury: " > # , $ ; "′ > #′ , $′ .
Measurement of current and permanent income: the income frames
Two different questions were included to measure current income (CI) and permanent income (PI). The first refers to the amount of money earned at the present moment, while the latter has to do with a long term concept of income like the average earnings throughout a whole life.
First respondents were asked about their CI as follows:
…Regarding the level of your monthly household income, and approximately, could you mark the interval that correspond to your situation? Then they were asked about their PI as:
…As you may know, over the life of an individual different stages in terms of income occur (sometimes you earn a lot, others less). When we consider these various stages, people are able to identify a "normal income level" throughout our entire lives. This results in that you may think that your current income level is above or below its "normal income level." What would be, among the following, your "normal income level"? a) Less than €600. b) …
In Table 3 it is shown the distribution of the sample according to CI and PI and the income frames. There is a tendency for the reported CI to be lower that the PI. For example, the median CI is between €900 and €1,200 while the median PI is between €1,200 and €1,800. This is also observed in the income frames. The majority, 1,980 subjects (60.5%), reported to be in a neutral position (N) with CI=PI. The second most frequent frame is L, 1,052 respondents (32.1%) with CI<PI. Eventually, 239 subjects (7.3%) are in G with CI>PI. This asymmetry in the distribution of frames is presumably due to the economic crisis that began in 2008 (three years before the survey was carried out). 15.8 20.1 2,501-3,500 6.4 8.5 3,501-5,000 2.1 3.7 >=5,001 0.4 0.8
Results
In Figure 1 we can see unconditional median WTP for the prevention of a risk of road fatality and injury by income frames. 3 Interestingly, the pattern that I find is that those individuals in a gain frame (G) are willing to pay more than those in a neutral (N) or loss frame (L). This happens for both preventing a risk of road fatality and injury (Wilcoxon ranksum test p-value<0.01).
In Table 4 it is shown the results of the median estimation of WTP responses for preventing a risk of death and injury. The quantile regressions estimate the effect of the income frames after controlling for current income and the characteristics summarized in Table 2 . In the constant of the model we have a subject that is 18-years-old, female, in a Gain frame, with current income below 600€, with excellent health, married, with no elderly or children at home, primary education, permanent employee in the private sector, has no accident experience, travels less than 5,000 km of road a year, does not smoke, does not consume alcohol, does not do any physical activity, and does not play gambling games.
First, I comment on WTP for preventing a road fatality. Estimated coefficients for the income frames are negative and significant, implying again that those in N and L are willing to pay less than those in G, in the constant of the model. Also, WTP is positively related to CI since we find the CI dummies to be highly significant, consistently with other studies (Andersson 2013 and 2007; Hammitt and Robinson, 2011; Persson et al. 2001a; Jones-Lee et al. 1993 and 1985) . With respect to the remaining significant variables: WTP is negatively affected by age, health and smoking, and; WTP increases with education, accident experience, road kilometers, physical activity and playing gambling games. The rest of the respondents' characteristics are not statistically significant. For the case of WTP for preventing an injury the results are the same with respect to the income frames (significant negative effect) and current income (significant positive effect). The rest of the characteristics are less significant than in the case of preventing a fatality. Nonetheless, it is found a significant positive coefficient for elderly at home, those retired, those who consumes alcohol, who do some physical activity and who plays gambling games.
Three comments can be said given the results. First it is surprising that conditional on current income those with a lower permanent income (those in G) are willing to pay more than those with a higher permanent income (those in L and G). This means that, after controlling for current income, I do find a negative effect of wealth on WTP, hence contradicting theoretical results (Jones-Lee 1976 and 1989) . Secondly, there are situations in which subjects would be willing to pay more even when they have a lower current income, just because they are in a high earning stage in their life cycle. Specifically, quantile regression of WTP for preventing a risk of a fatality in Table 4 suggests that those in G with a current income €1,200-€1,800 are willing to pay more than those in L or N with a current income €1,800-€2,500 and approximately the same than those with a current income €2,500-€3,500. Finally, the effect of the income frames is quantitatively important if compared with the median WTP for the whole sample. For example, the coefficient for N is 41.05% and 85.9% of the median WTP for preventing a risk of death and injury respectively (€78/€190 and €85.9/€100 respectively).
In Table 5 the interaction between the income frames effect and age is analyzed. First I divide the sample into two groups according to the median age, 45 years old. The same median quantile regressions previously shown in Table 4 are estimated separately for the two age subgroups. Interestingly it is estimated that the coefficients of the Neutral and Loss income frames in the case of the older subsample (Age> 45) are more significant and about 3 or 4 times higher than in the case of the young subjects (Age≤ 45). This result holds for WTP for preventing a risk of both, death and injury. Secondly, to further test for the interaction between the income frames effect and age I estimate the same quantile regressions of Table 5 for the whole sample (All) and including interaction factors generated by multiplying the income frames variables by age: Neutral × /01 and Loss × /01. For the case of WTP for preventing a risk of death the estimated coefficients are negative and significant implying that the effect of the income frames is more negative for older respondents. For instance, the negative effect of the Neutral group is estimated to increase in 35.6 Euros every 10 years. Similar negative coefficients are estimated for WTP for preventing an injury, however the significativity is lower (p-values are 0.12 and 0.16 for Neutral × /01 and Loss × /01 respectively).
Therefore data shows that the effect of the income frames is clearly stronger for old subjects. Even more if we look at the All models in Table 5 it is noticed that the income frames effect is very small and clearly not significant for the youngest group, i.e. those18-years-old respondents (see coefficients of the Neutral and Loss dummies). The interaction between income frames and age also affects the coefficient for Age. This coefficient reverses sign from negative, models for Age≤ 45 and Age> 45, to positive, models for All. This suggests that Age reflects the negative effect of the interaction with income frames when the interaction factor is not properly included. Note 1. These estimations are also controlling for month of the survey implementation and, in the case of WTP for prevention of injury, dummies indicating type of injury are included (see Figure A1 for type of injuries). Note 2. Estimated coefficients are above Standard Errors, the latter shown in brackets. Note 3. For the Injury estimation standard errors are clustered at subject level using bootstrap techniques. Note 4. ***, **, and * mean coefficient is significant at 1%, 5% and 10% of error respectively. Note 5. Variable Age is a transformation of original age reported as 201 − 18 × 10 so that 18-years-old subjects are in the constant in the model and coefficients are the differential effect for those 10 years older. Note 1. These estimations are also controlling for the same variables included in Table 4 . Note 2. Estimated coefficients are above Standard Errors, the latter shown in brackets. Note 3. For the Injury estimation standard errors are clustered at subject level using bootstrap techniques. Note 4. ***, **, and * mean coefficient is significant at 1%, 5% and 10% of error respectively. Note 5. Variable Age is a transformation of original reported age as 201 − 18 × 10 so that 18-years-old subjects are in the constant of the model and coefficients are the differential effect for those 10 years older.
A Reference-Dependent Utility Function
In this section I follow the theoretical framework developed in Carthy et al. (1999) and Jones-Lee (1974 and 1976) . The main modification I introduce is the consideration of a different effect of current income and permanent income on the utility function. In contrast, in previous theoretical approaches the only variable considered is wealth independently on whether this was generated in the past, present or future. I consider that the utility conditional on normal health, " 89, : , depends on current income, 89, and on a reference point, :. Where : is given by the permanent income. Utilities conditional on death and on injury depends only on current income: # 89 and $ 89 respectively. 4 In this setting, subjects are willing to trade current income for safety improvements. Therefore we can compute the theoretical MRS of 89 for risk of death or injury (see Appendix B): 
Here and are defined as a function of current income, 89, and the reference point, r. We have a representation of " 89, : in Figure 2 . This function has the following properties:
Property 1. It is an increasing and decreasing function of 89 and : respectively. So that we have the following:
∀89, " 89, : ⋚ " 89, : ? ⟺ : ? ⋚ : ∀:, " 89 , : ⋚ " 89 ? , : ⟺ 89 ⋚ 89 ? Property 2. Loss aversion. That means that the marginal utility of current income is higher in the loss frame than in the gain frame. Formally:
A" 89 , : = " 89 ? , : ℎ1C1D1: 89 > : > 89 ? 2CE 89 − : = : − 89 ? . With A > 1.
Property 3. Diminishing sensitivity. The utility function is concave for gains and convex for losses. This is the marginal utility of current income, " 89, : , is decreasing w.r.t. 89 for gains and increasing for losses. Formally, this property implies that the marginal utility is always higher in the neutral frame (when 89 = :): 5 " 89, : < " 89, 89 ℎ1C1D1: : ≶ 89.
Property 4. The marginal utility of current income is a function of the difference between current income and the reference point. Formally: " 89, : = I 89 − : . This property is implicitly satisfied by the typical referencedependent function by assuming " 89, : = 0 89 − : , i.e. the utility of income is a function of gains/losses (for instance Kahneman and Tversky, 1992). 6 Assuming this properties we are able to explain income frames effect on , : and , : . To do that I will make three further formal assumptions: A1. We have : J , : K and : L as the reference points of those in G, N and L respectively. By definition, permanent income in G (L) is below (above) current income. Also PI equals CI in N. Formally, I assume that given a certain level of ci it happens that : J < : K = 89 < : L .
A2. I will also assume : J − 89 = 89 − : L . This means that the distance between current income and the reference point (the permanent income) is the same for those in the loss and gain frame. 7 A3. I will assume that the numerator and denominator in expressions (5) and (6) are positive because utility conditional on normal health is higher than conditional of death and injury, " 89 > # 89 , $ 89 , and marginal utility is higher than zero, " 89, : > 0, # ′ 89 > 0, and $ ′ 89 > 0.
We have the next propositions:
Proposition 1
Those respondents in G pay more than those in L, conditional on having the same ci. This is 89, : J > 89, : L . Proof:
Step 1. Given /1 property 1 implies that " 89, : J > " 89, : L .
Step 2. Given /2, property 2 and property 4 we have " 89, : J < " 89, : L . To see this imagine 89 * such that 89 − : J = : J − 89 * then by property 2 A" 89, : J = " 89 * , : J . Since we assume /2 then we have : L − 89 = : J − 89 * and by property 4 we have " 89, : L = " 89 * , : J . Therefore A" 89, : J = " 89, : L . By step 1 and 2 5 Notice that given the definition of property 2 (loss aversion) the utility function is not continuously differentiable at the neutral point (89 = :) so that " 89, 89 does not exist. However, we are only interested in the left partial derivative of current income at this point given that we are analyzing the change of utility given a reduction in current income (as it is the effect of WTP). Therefore it has to be interpreted that " 89, 89 = lim RS→U V " 89, : . 6 Notice that what is assumed by the typical reference dependent function is more restricted than property 4. For example, in case that current income and the reference point increase in the same amount (this is relative income remains constant) it would not have an impact on utility. However, property 4 allows for absolute income (increments of current income and reference point in the same quantity) to have an impact on utility. 7 We are able to explain the results also if the distance with the reference point is different for L and G. However for ease of presentation I see better to make that assumption.
the numerator (denominator) in equation (5) is higher (lower) for those in G. Hence given A3 we have 89, : J > 89, : L ∎
Proposition 2
Those respondents in G pay more than those in N, conditional on having the same ci. This is 89, : J > 89, : K . Proof:
Step 1. /1 and property 1 imply that " 89, : J > " 89, : K .
Step 2. Given /1 and property 3 we know that " 89, : J < " 89, : K = 89 . By step 1 and 2 the numerator (denominator) in equation (5) is higher (lower) for those in G. Hence given A3 we have 89, : J > 89, : K ∎ As can be noticed, MRS is higher for those in the gain frame because both the level of utility is higher and the marginal utility of current income is lower in that scenario given the properties of the utility function. Proceeding as in Propositions 1 and 2 we can prove that 89, : J > 89, : L and 89, : J > 89, : K just changing . , . for . , . .
Figure 2. Reference-Dependent Utility Functions with UX < :Y < :Z

Discussion
The reference dependent utility function in Figure 2 is in line with the idea of Clark et al. (2008) in page 128: "…at a given level of own current income yt, an individual whose income has just increased (gain frame) has higher utility than someone whose income has just decreased (loss frame)…". 8 Even more, they postulated in their section 2.2 that the reference income could be either past or expected future income (forwardlooking). However, the interaction that I find between the effect of the income frames 8 I add text in parentheses for explanation purposes. and age could shed some light in the interpretation of permanent income as a reference point. Specifically, we have that the effect is stronger and more significant for old subjects than for young people. Given that the permanent income for the former group is mainly formed by past income a straight forward interpretation is that past income is the actual reference point but not future income. Nonetheless, an alternative interpretation is that for young people their permanent income is subject to more uncertainty. Past income is something that already happened, therefore there is no uncertainty in their determination, but future earnings (that mainly determine permanent income of youngest subjects) are just expectations not known in advance. The idea is that a reference point could be less important for young people because it is not certain.
The present analysis suggests that there is a relative income component affecting valuation of road safety. This finding is interesting because it allows more precise predictions about WTP. In addition to the current income, the permanent income plays a role on predicting WTP for safety improvements. Even more, its effect is not a positive effect on WTP as theory would suggest. Its role is more of a reference point. There could be implications of the results presented here for adjustment of VSL or VPI between countries with varying income situations beyond the discussion on what exact income elasticity should be applied (Hammitt and Robinson, 2011) . This adjustment is supposed to reflect how preferences of the target populations change with income. In this sense, one possibility is to consider not only current income but the income scenario (situation with respect to permanent income) of the target population. The results presented here suggest that if we want to respect respondents preferences we should increase the VSL for those people in a high earning stage ([$ > \$) and decrease the VSL for those people in a neutral or loss situation ([$ ≤ \$), even if they have the same current income.
On the other hand, the relative evaluation of income may be considered as a psychological bias. In this case there may also be implications for bias correction to achieve more "rational" or "normatively correct" valuations. The fact that people base their decisions on relative income rather than on absolute positions of wealth may be considered normatively non-desirable. If people in a high earning stage tend to pay more than those in a low earning stage we can have situations in which people with higher wealth are willing to pay less than those with lower wealth. This could be considered a psychological bias that justifies correction of WTP elicited from the target population so that WTP of groups in a neutral or loss frames should be increased and WTP of a group in a gain frame should be decreased.
Results presented in this study are not only interesting for the safety valuation literature but in general in any field in economics or behavioral sciences aimed at studying the relationship between income, wealth and consumption decisions. Specifically, these results can be related to the literature that finds evidence that consumption is not simply a function of wealth but that the current moment within the economic life cycle is an important factor as well. For example, Karlsson et al. (1999) experimentally find that "congruent with the behavioral life-cycle theory, willingness to buy was greater when subjects received a temporary income increase than when they received a temporary income decrease although total assets were equal". Their explanation relies on behavioral life-cycle theory Thaler, 1988 and that entails that propensity to consume is lower when saved money has to be used. However this explanation seems not to be valid for the income frames effect (see Table 4 and 5 above) since the effect is estimated after controlling for current income. In principle, the three income frames (G, N and L) should have the same necessity of use saved money.
Conclusion
The relationship between wealth and monetary valuation of safety is more complex than standard safety economics suggests (Jones-Lee, 1976 and 1989) . A clear positive effect is found for current income. However, according to the results here presented, the position of the permanent income with respect to the current earning situation is also important suggesting a negative relationship between wealth and WTP after controlling for current income. Specifically I find that those who are in a gain frame, i.e. those with current income above permanent income, are willing to pay more for a safety improvement than those in a neutral and loss scenario, i.e. those with current income equal or below permanent income. Also, the effect of the income scenarios is stronger and more significant for older subjects. One possible explanation for these results is that subjects' utility function is affected by current income and a reference point, where permanent income is the reference point.
Appendix A. Non Fatal Road Injuries F W
• Does not require hospitalization, the patient is treated in outpatient settings.
After Effects:
• Mild to moderate pain for 1 week.
• There are difficulties in work and leisure activities that gradually reduce. • After 3 or 4 months, full recovery without any sequelae.
In hospital:
• 1 week • Mild pain After Effects:
• Pain or discomfort for several weeks.
• There are difficulties in work and leisure activities that gradually reduce. • After 3 or 4 months, full recovery without any sequelae. X V In hospital:
• 2 weeks • Moderate pain After Effects:
• Pain gradually reduces.
• There are difficulties in work and leisure activities that gradually reduce. • After 18 months, full recovery without any sequelae.
• moderate to severe pain for 1-4 weeks • Then, the pain gradually fades, but reappears when performing certain activities. • There exist permanent restrictions to work and leisure activities.
S R
In hospital:
• 4 weeks • Moderate to severe pain After Effects:
• More than 4 weeks, possibly several months • Moderate to severe pain After Effects:
• Lifelong chronic pain • There are major and permanent restrictions to work and leisure activities. • Possibly some prominent and permanent scars.
N L In hospital:
• More than 4 weeks, possibly several months • Inability to use the legs and arms, possibly due to paralysis or amputation.
After Effects:
• Confined to a wheelchair for the rest of life • Dependent on others for many physical needs such as dressing and toileting
• More than 4 weeks, possibly several months • Head injuries that cause permanent brain damage After Effects:
• Mental and physical abilities greatly reduced for the rest of your life. • Dependent on others for many physical needs such as dressing and toileting Figure A1 . Non Fatal Road Injuries (NFRIs) for valuation
